The present study attempted to develop a classification system based on the personality characteristics of reformatory inmates. Although such systems have been of demonstrated utility in other areas of psychopathology, the classification of adult offenders has been generally ignored. Classes were identified through a two-stage clustering analysis of the personality profiles of 187 reformatory inmates and SO university students. Twelve of these classes replicated with a second, similar sample. Further examination with discriminant analyses and replication with a second assessment instrument supported the distinctness and stability of the classes. Finally, the results from the personality inventory and a specially constructed questionnaire were used to describe each of the classes.
The present study was concerned with developing a classification system for reformatory inmates. Although classification systems have periodically been criticized in psychology, most criticisms involve the shortcomings of existing systems rather than the basic philosophy of classification (Meehl, 1959) . It is for this reason that there has been increasing interest in developing new classification schemes in the various areas of psychopathology (Guertin, 1952; Lorr, 1966; Lorr, Klett, & McNair, 1963; Paykel, 1971) . One area which has been relatively ignored, however, has been the classification of adult criminal offenders. Many of those studies which have been reported are based on subjective impressions with little or no attempt at objective verification (Bromberg & Thompson, 1937; Ferdinand, 1966; Giannell, 1966; Gibbons & Garrity, 1962; Morris, 1965) . If only those articles are considered which involve objective assessment instruments and formal data analysis, the number of relevant articles is decreased considerably.
Using 14 assessment instruments of cognitive and perceptual variables, Mullens (1967) found five classes of offenders among 75 military personnel who had been diagnosed as character disorders. The classes were described as (a) cognitively inadequate, (b) intellectually endowed, (c) conditionable neurotics, (d) pseudosociophiles, and (e) sociophiles. Hayner's (1961) five classes were (a) the "con forger" who was skilled at forgery, (b) the "alcoholic forger" who wrote worthless checks during periods of heavy drinking, (c) the "rapo" or nonviolent sex offender who abused children, (d) the "heavy" or dangerous semiprofessional offender, and (e) the "graduate" or youthful offender with a long history of arrests.
Considerably more research has been done in the classification of juvenile delinquents, and , who reviewed 15 of these studies, concluded there were three basic classes of delinquents: (a) a "pro-social" class who identified with the larger society, (b) an "anti-social" class who used delinquent groups as their reference groups, and (c) an "a-social" class who failed to use either larger society or delinquent groups as a source of their values and attitudes. Quay has also identified an "inadequate-immature" class and a "socialized" or subcultural class. Quay's studies in this area (1964, 1967) are being used as a basis for differential treatment of delinquents at a new federal institution (Gerard, 1970) . Since many offenders in adult institutions are relatively young (Report of the Minister of Correctional Services, 1969) , some of these classes of juveniles may have application to the present study.
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METHOD Subjects
A total of 387 5s, all male, volunteered to participate in this study. Of these, 100 were undergraduate students from the University of Western Ontario and 287 were inmates from five Ontario correctional centers. Because Lorr (1966) advised the selection of a heterogeneous sample of meaningful classification results, efforts were made to obtain inmates from a variety of correctional centers. Thus, one center utilized in the present study was a reception institution for first incarcerates; another was a minimum security training center for motivated inmates; a third was a maximum security institution for disruptive inmates, sexual deviates, drug addicts, escapses, and arsonists; a fourth was a clinic for drug addicts and pedophiles; and the fifth was a medium security institution for recidivists.
Assessment Instruments and Procedure
The major assessment instrument in the present study was the Differential Personality Inventory (DPI), Form L. Other measures utilized were a vocabulary test, a self-rating scale, and a questionnaire which included the self-rating scale. Both the students and the inmates participated in groups ranging in size from 5 to 30. First, the DPI and the vocabulary test were administered. When these were completed by an 5 and returned to E, the self-rating form or questionnaire was given.
Differential Personality Inventory, Form L. This is an experimental instrument developed by Jackson and Messick (1962) which has a number of desirable characteristics as a classificatory instrument for conduct disorders, First, it measures those trait dimensions which were hypothesized to be relevant on the basis of previous studies (Hayner, 1961; Mullens, 1967; Whittier, 1966; Wilcock, 1964) . Second, the DPI incorporates much recent personality assessment research. It was developed through a sequential strategy of scale construction with large, substantively defined item pools and a series of item analyses to maximize the homogeneity of scales, minimize the role of desirability response bias, and develop trait scales which would be mutually independent. Finally, the covergent and discriminant validity of the instrument has been previously demonstrated (Jackson & Carlson, 1969) .
The DPI has 15 trait scales. Twelve of these scales are associated with substantive dimensions of psychopathology, and 3 are primarily intended as validity scales. The substantive scales measure dimensions associated with antisocial behavior, rebellious attitudes, and neurotic tendencies. The validity scales consist of an Infrequency scale for detecting nonpurposeful, invalid responding; a Defensiveness scale for identifying denial or respressive tendencies; and a Desirability scale for measuring the tendency to respond in a desirable manner (Jackson & Messick, 1962) . Table 1 gives the scale names, a representative item from each of the scales, and the estimates of internal consistency as obtained by Jackson and Carlson (1969) . Because the computation of scale scores on this instrument assumes a response to every item, individuals who omitted more than three items on any scale were eliminated from the analysis. By this criterion, seven 5s, all inmates, were discarded.
As a test of the discriminability of the DPI, a twogroup discriminant analysis (Anderson, 1958; Rao, 1952) was performed between the students and the inmates. As indicated by the significant overall difference (F = 9.83, df = 15/359, p < .001), the two groups did respond differently. In particular, they responded differently (p < .01) on 7 of the 12 content scales.
The vocabidary lest. Because there is some indication that many correctional center inmates are lacking in academic skills (Report of the Minister, 1969), a vocabulary test was employed to insure that those inmates taking part in the present study could read and understand the materials. This test was not given to the university students. The multiple-choice vocabulary test was constructed with the 20 most difficult words on the DPI as denned by their infrequency (Thorndike & Lorge, 1944) . Inmates were required to choose which of four alternatives meant the same as the word from the DPI. Because it was unlikely (p < .05) that 5s with less than 12 of the 20 items incorrect were answering randomly, this was used as the selection criterion. Five of the inmates did not achieve this criterion. With a mean score of 18.30 correct and a standard deviation of 2.86, most of the other inmates appeared to have little trouble with these materials.
The self-rating form. This instrument, administered only to the university students, was intended to provide an alternative measure for deriving the obtained classes (Saunders & Schucman, 1962) . It required 5s to rate themselves on 10 bipolar dimensions, each of which correspond to one of the DPI substantive dimensions. The DPI Psychotic Tendencies scale and the validity scales were not included in the self-rating form because of the problems associated with asking 5s to rate themselves on these dimensions.
The questionnaire. Only the inmates completed this form since it was intended to provide supplementary information about their history. In addition to the items on the self-rating form, this instrument had 31 questions related to the inmates' personal background before their conviction, the offenses themselves, and their adjustment to the reformatory. The inmates' mean reported age was 21.01 yr., with a standard deviation of 6.04 and a range from 16 to 61. Their mean reported education was 9.29 grades, with a standard deviation of 2.61. Reported total sentences ranged from 1 mo. to 6 yr., with a mean of 12.27 mo. The mean sentence already served was 4.47 mo.
RESULTS
The purpose of this analysis was to identify and confirm classes of individuals wherein everyone in a class is more like every other member in the class than he is like any person placed outside the class (Cattell, Coulter, & Taujioka, 1966) . This definition was intended to maximize the "purity" of the classes (Gengerelli, 1963; McQuitty, 1966) in order to maintain the meaningfulness of the classification concept. Basically, this analysis consisted of two steps, (a) identification and (V) confirmation of the classes. It was the confirmation of the classes which expanded the analysis by involving several different methods. These methods were confirmation (i) by discriminant analysis, (if) by replication on a second sample, and (Hi) by replication with a second assessment instrument. Such examination was necessary to insure the identification of distinct and stable personality classes.
The first step in the analysis was the division of the total sample (minus the seven iwho omitted too many items on the DPI and the five who did poorly on the vocabulary test) into two half samples. This division was random with the provision that each half sample include half of the university students and half of the inmates.; The second step involved a two-stage cluster analysis on each of the half samples. Because no method of cluster analysis has been published which identifies classes as defined above, a method was developed explicitly from this definition (Carlson, 1971) . This method was first applied to a matrix of correlations (Cohen, 1969) to cluster 5s on the similarity of their profile shape. Then, each of these clusters was separately cluster analyzed with a distance measure (Gengerelli, 1963) to form subclusters based on similarity of profile scatter and elevation.
The third step in this analysis was to determine whether these identified clusters were significantly different from each other. A multiple-group discriminant analysis (Anderson, 1958; Rao, 1945) of one half of the sample indicated an overall significant difference among the clusters (V = 2,093.18, df = 270, p < .001). Similar results were obtained for the other half sample (V = 4,426.84, df = 525, p < .001).
The fourth step was to determine which, if any, of the clusters in one-half of the sample could be considered replicates of a cluster in the other half of the sample. On the assumption that the individuals from corresponding clusters would join together when given the opportunity to do so, a cluster analysis was performed on the total sample. This procedure was used only to locate replicates between the two independent half samples, not to identify any new clusters apart from those in the half samples. The criterion for replication was that a majority of one class join with a majority of another. By this criterion, 12 clusters could be considered replicated. The mean DPI scores for each of these 12 clusters are presented in Table 2 . There were 236 people in these clusters, 70 students and 166 inmates, or 63% of the total sample. A multiple-group dis- Note.-Underline indicates that average is the highest or lowest of the 12 classes. Items 10-24 are ratings from one to nine. A dash indicates that no inmates in this class answered this question. criminant analysis of the 12 merged clusters yielded a V of 2,608.83 (df = 165, p < .001).
A fifth step, confirmation by replication across assessment instruments, has never been demonstrated, although Saunders and Schucman (1962) described the necessity for showing the independence of classes from any specific method of assessment. In the present study, the self-ratings were used for this purpose. After the self-rating scrores were standardized, a correlation coefficient (Cohen, 1969) between individuals was cluster analyzed to yield clusters based on similarly shaped profiles. Then the distance between individuals within the clusters was analyzed to break the profiles into subclusters based on profile scatter and elevation. Of the 298 individuals classified in the self-ratings, 163 or 54.7% were in clusters with individuals with whom they were classified in the DPI analysis (X 2 = 134.85, df = 41, p < .001). A more conservative test of the goodness of fit of the two clusterings indicated that there were significant differences (X 2 = 170.18, df = 41, p < .001). The reason for the discrepancy appeared to be that the selfratings broke up and rearranged segments of the DPI clusters. Subclusters of the DPI classes stayed together, but the larger clusters did not.
ELABORATION OF THE CLASSES
Although the clusters identified in this study could be interpreted directly from their DPI scores, it was desirable to describe their relationships with other, independent variables. Such relationships would help to understand the classes as well as increase their construct validity (Cronbach & Meehl, 1955) . It was for this purpose that the questionnaire was administered to the inmates in the present study. In order to relate the questionnaire data to the classes, the average score for each replicated cluster was calculated on the quantitative variables. These averages are presented in Table 3 . A variable was considered to be descriptively useful only if it were the highest or lowest score for that variable.
Class 1
The DPI scales of this class, which was composed of 20 students and 8 inmates, were within the normal range (Standard score between 30 and 70), with the exception of a moderately elevated (standard score over 70) Desirability scale. The inmates in this class reported themselves to be the oldest (mean age = 25.86 yr.), the best educated (mean number of grades completed = 11.2), and the most rural during their childhood. They also claimed to have the best in school and to have had the fewest fights. One was convicted for trafficking in drugs, 1 for forgery, 1 for a sex offense, and 4 for theft. The eighth did not report his offense, a not uncommon finding. This class does not seem to be frequently described in the literature, possibly because of their lack of extreme characteristics. Whittier (1966) suggested that such inmates may be in the majority but are ignored because they do not have the appeal of more extreme classes.
Class 2
This class consisted of 3 students and 29 inmates. Although none of the DPI scales were unusually elevated, some elevation was apparent in every scale measuring an antisocial or hostility-related trait. On the questionnaire, these inmates reported that they had the most suspended sentences, they enjoyed fighting the most, and they got along the least well with the guards compared to the other classes. Eighteen of the inmates had been convicted for theft, 1 for breach of probation, 1 for possession of stolen goods, 1 for kidnapping and assault, 1 for possession of weapons dangerous to the public peace, 2 for assault with bodily harm, 2 for fraud, and 1 for vagrancy. These characteristics are similar to those of the "antisocial delinquent" described in Kinch's review (1962) .
Class 3
The DPI scales for this class, which was composed of 13 students and 16 inmates, were all within the normal range with the exception of a generally elevated Desirability scale. The profile was so similar to that of Class 1 that a two-group discriminant analysis was done to insure their distinctness (F = 4.90, df = 15/41, p < .001). The inmates in this class were not highest or lowest in any of the questionnaire categories. Their reported offenses, however, showed considerable variation. Two were convicted for indecent assault, 2 for armed robberies, 1 for attempted jail break, 1 for fraud, and 5 for theft. The DPI profile of this class displayed little evidence of unusual hostility or aggression, yet many of their crimes had a component of violence. This discrepancy between test and overt behavior suggests the most reasonable observation regarding this category is that it needs further investigation.
Class 4
This class consisted of 5 students and 16 inmates. While their DPI Psychotic Tendencies scale was the most obviously elevated, their Depression, Impulsivity, and Desirability scales also showed some elevation. On the questionnaire, these inmates reported themselves to be the least satisfied with their sex lives and had the least number of people with them when they committed their offense. Eleven were convicted for theft, 1 for breach of probation, and 1 for pedophilia. In some respects, this class is similar to Mullens' (1967) "conditionable neurotics" or the "disturbedneurotic" type of delinquent (Quay, 1964) .
Class 5
This was a small class, consisting of three students and two inmates. Their DPI Impulsivity and Desirability were quite elevated, with some elevation also being apparent for Neurotic Disorganization, Rebelliousness, and Socially Deviant Attitudes. The Health Concern scale is somewhat depressed (scale score of less than 30). The two inmates in this group were the youngest (mean age = 16.50 yr.) and had the longest average definite sentence (20.50 mo.) of any of the identified classes.
Considering their age, it is not surprising that they reported the fewest previous adult probations, fines, or periods of incarceration. They had the most extreme scores on many questionnaire ratings, claiming they had done the poorest in school, enjoyed fighting the least, had the fewest friends in trouble with the law, the least planned offense, the offense that people in general would have done, had the most difficulty adjusting to the reformatory, got along the best with the officers, and liked themselves the most. One of the inmates had been convicted for robbery, the other for possession of stolen goods. This class seems to share several characteristics of Quay's (1964) "inadequate-immature" class.
Class 6
This class, which was composed of 4 students and 23 inmates, had an unusual DPI profile. The only scores which were not elevated to at least some degree were the three validity scales and Health Concern. The Psychotic Tendencies scale was so elevated that it went beyond the range of the standard profile form! The inmates in this class reported having the most probations, the most urban childhood, and the least happy childhood. They also reported liking themselves the least of any of the classes. Thirteen of the inmates were convicted for theft, 2 for narcotics charges, 1 for carrying an offensive weapon, 2 for armed robbery, 1 for robbery with violence, 1 for assult, and 1 for possession of stolen goods. This class, with some indications of having long-term social and emotional instability, does not seem to be described elsewhere in the literature.
Class 7
This class consisted exclusively of seven inmates. Their DPI profile was generally flat and within the normal range except for a markedly elevated Psychotic Tendencies scale. The inmates in this class reported the least amount of formal education (mean number of grades completed = 8.43), the longest indefinite sentence (X = 16.80 mo.), the most months served (X = 14.00 mo.), and the fewest suspended sentences. Three of the inmates were sentenced for theft, one for robbery with violence, one for forgery, one for trafficking in drugs, and one for arson. The members of this class bear certain similarities to Mullens' (1967) "cognitively inadequate" class.
Class 8
This class, composed of two students and four inmates, had many DPI scales (Cynicism, Hostility, Impulsivity, Irritability, Neurotic Disorganization, Psychotic Tendencies, Rebelliousness, Socially Deviant Attitudes, and Somatic Complaints) elevated. On the questionnaire, the inmates had the most fines, ranked their parents as the least strict, themselves as having the most fights, and their offense as the best planned. They also ranked themselves as the least sorry for their offense and as adjusting to prison the most easily of any of the classes. One inmate had been convicted of robbery with violence, another for break and entry, a third for arson (three charges) and break and entry (20 charges), while a fourth listed his offenses as "fraud, break and entry, etc. (39 charges)." In several respects, this class appears similar to Mullens' (1967) "pseudo-sociophiles" and Quay's (1964) "unsocialized-aggressive" class.
Class 9
This class, consisting exclusively of five inmates, had five DPI scales elevated: Cynicism, Impulsivity, Psychotic Tendencies, Rebelliousness, and Socially Deviant Attitudes. The other scales were generally near the fiftieth percentile. The inmates in this_ class reported the shortest definite sentence (Xoi 11.00 mo.), the shortest indefinite sentence (X of 2.00 mo.), and the least amount of time served (X of 1.60 mo.). They also ranked themselves as having the most friends in trouble during their youth and the most satisfactory sex lives. All four inmates who reported their offenses had been convicted of theft. The characteristics of this class seem to be similar to those of Quay's (1964) "socialized" or subcultural delinquents.
Class 10
The DPI profile for this class, which consisted of 9 students and 28 inmates, was gener-ally depressed but had slightly elevated Health Concern and Psychotic Tendencies scales and a very elevated Desirability scale. The inmates in this class did not have the highest or lowest average score for any of the questionnaire categories. With regard to reported offenses, 18 had been convicted for theft, 4 for fraud, 2 for assault causing bodily harm, and 3 for sex offenses. The characteristics of this class are sufficiently dissimilar from those of classes described in previous research that it is difficult to relate them in a satisfactory way.
Class 11
This class consisted of 2 students and 15 inmates and was the only class with an elevated Infrequency scale. Some elevation was also apparent in the other DPI scales, particularly the Psychotic Tendencies scale. On the questionnaire, these individuals had the most previous correctional center terms, rated their offenses as the most likely to be committed by anyone, and had the most people with them at the time of their offense. Eight had been convicted for theft, 1 for dangerous driving and breaking parole, and 1 for robbery with violence. The elevated Infrequency scale for this class suggests that their DPI profile should be interpreted with caution. In fact, most of the scales have mean values which are very close to what would be expected for random responding.
Class 12
This class was composed of 10 students and 12 inmates. Their DPI profile, which was generally flat with slightly elevated Psychotic Tendencies and Desirability scales, was similar but significantly distinct from that of Class 10 (P = 5.36, df = 15/43, p < .001). According to the questionnaire ratings of the inmates in this class, their parents were the most strict, their childhood was the happiest, and they were the sorriest for their crimes. Six of the inmates were convicted for theft, 1 for assault, 1 for public mischief (three charges) and possession of explosives, 1 for procuring and 1 for possession of stolen goods. With its absence of markedly elevated DPI scales, this appeared to be 1 of the more "normal" of the 12 classes. Several of the studies reviewed by mentioned a "pro-social" class of delinquents which may be similar to the individuals found in this class.
DISCUSSION
The presence of students in what are described as criminal classes may be questionable to some individuals, but there are several possible reasons for their being clustered with the inmates. Some students may be clustered because of their lower item endorsement thresholds (Jackson, 1968; Rogers, 1970) , since research with various assessment instruments -has revealed that university students frequently admit to deviant behavior and attitudes (Jackson & Messick, 1962; Schuessler & Cressey, 1950) . They seem to be quite willing to ascribe characteristics to themselves that are generally regarded as undesirable. Incarcerated inmates, on the other hand, may be reluctant to attribute such characteristics to themselves, especially when their peroiod of incarceration is partially determined by their good appearance. Hopefully, these two opposing tendencies did not grossly distort the interpretation of the results, but they may well have mitigated the actual differences between the two populations. Another consideration is that some university students may actually share undesirable characteristics with the inmates. Siegman (1962) , using an anonymous questionnaire, and Kulik, Stein, and Sarbin (1968) , using confidential testing, found that many male students had committed indictable offenses. Thus, some of the university students who participated in the present study may not be inappropriately classified with inmates. Indeed, several of the inmates in the study reported their previous attendance at a university.
Also noted in the results were the-similar DPI profiles of several classes. The statistical significance of the difference between these profiles suggests that visual inspection or simplistic coding schemes (Gilberstadt & Duker, 1965; Marks & Seeman, 1963 ) may be ignoring a good deal of the information in a profile. Actually, coding schemes may be regarded as attempts to reduce the amount of information present so a profile may be more easily coped with by clinicians, a procedure that may have short-term value although it misrepresents the true state of affairs. From the results of the present study, however, it would seem necessary to develop more sensitive techniques to describe personality profiles.
The large number of individuals who were not clustered or who entered clusters which did not replicate needs to be further considered. These 5s amounted to 139 of 375 individuals or 37.0% of the sample. There may be several reasons for the failure of these 5s to be classified. First, they may be members of small classes that would appear only to be stable or replicable if a very large sample were used. Such classes probably do exist and may even have been encountered in the present study, but the conservative criteria employed would have prevented their recognition as classes. A second possible reason why some individuals were not classified may be that these individuals were simply deviant (McQuitty, 1966) . Their trait profiles may have been sufficiently unique that they did not appropriately belong in any homogeneous cluster. A final consideration is that the number of individuals who remained unclassified may not be exessive. The various MMPI classification rates systems, for example, have considerably lower profile classification rates yet still prove useful. Porier and Smith (1970) found that only 30% of their sample (both inpatients and outpatients) would be classified with the Marks and Seeman system (1963) while 33% were classified with the Gilberstadt and Duker system (1965) . The present classification scheme classified 63% of the present sample.
